Introduction
The introduction of Western medicine has dramatically promoted the development of modern Chinese orthopaedics. The Hong Kong Orthopaedic Association, the Chinese Medical Association Orthopaedic Society, and the Taiwan Association of Orthopaedics were established in 1965, 1977, and 1980 , respectively [1] [2] [3] . Orthopaedics in China is developing rapidly and has achieved great advances in the past decades, including replantation of severed limbs or fingers [4] [5] [6] , toe transplantation for thumb and finger reconstruction [7, 8] , nerve transfer for brachial plexus injury [9] [10] [11] , flap for the reconstruction of serious leg soft tissue defects [12, 13] , diagnosis and treatment of idiopathic scoliosis and degenerative spine diseases [14] [15] [16] [17] [18] , and arthroscopic surgical reconstruction of the injured ligament [19] [20] [21] [22] [23] . Recently, many specialties have identified and analyzed scientific publications from China [24] [25] [26] [27] [28] . However, the profile of research papers by Chinese authors in the world leading orthopaedic journals has not been reported. This study was conducted to quantify the contributions of China to the orthopaedic field during the last decade by analyzing data obtained from the Science Citation Index (SCI) journals. The hypothesis was that there was a positive trend in China during the period of 2000 to 2009.
Materials and methods

Search strategy
A total of 49 journals related to orthopaedics were selected from the ''Orthopaedics'' category of SCI Expanded (SCIE) subject categories in the Journal Citation Reports (JCR) 2008, established by the Institute for Scientific Information (ISI). A comprehensive search of ISI Web of Knowledge and PubMed database was conducted to identify articles published in 2000 to 2009 originating from three Chinesespeaking regions, the Mainland (ML), Taiwan (TW), and Hong Kong (HK). The last search was conducted in March 2010. Journal title abbreviations were used to perform searches in ISI Web of Knowledge and PubMed. The search terms were listed in Appendix 1. First author's affiliation was used to accurately distinguish research output from the three regions. The number of clinical trials and randomized controlled trials (RCTs) among the total articles was identified according to publication types. The search strategy, screening of articles, and data extraction were conducted independently by two reviewers. Discrepancies were resolved through discussions. If consensus was not reached, a third reviewer made the final decision. Bibliometric analysis was then performed to compare quantitative aspects among the three regions based on the following parameters:
• total number of articles;
• number of clinical trials and randomized controlled trials;
• accumulated impact factors (IF) and average IF generated according to JCR 2008; • accumulated citation reports and average citation of each article; Figure 1 Flow chart of the selection process.
• number of articles published in the top 10 high-impact journals (IF > 2).
Statistical analysis
The SPSS 13.0 (SPSS, Chicago, IL) was used to analyze all data. Curvilinear regression was used to explore the trend of publications over time in years. Kruskal-Wallis and ranksum tests were used for detecting differences among the three regions. Statistically significance was determined at the value P < 0.05. 
Results
Total number of articles
Clinical trial and randomized controlled trials
Of all articles from the three regions, 175 were clinical trials and 83 were RCTs. In the last decade, TW contributed the most clinical trials (91) 
Citation report
The total citations of published articles from 2000 to 2009 in TW (4759) were higher than in HK (2276) and ML (1751) (P = 0.000). HK had the highest average citation of each article (5.78), followed by TW (5.72) and ML (3.05) ( Table 2) .
High-impact orthopaedic journals
In the JCR 2008, 10 high-impact journals showed IF greater than 2. A total of 760 articles from ML, TW, and HK were published in the 10 journals in the past 10 years. TW published 
Discussion
The geographical distribution of publications as an indicator of scientific research has become a topic of interest in medical areas [29] [30] [31] . To some degree, the number of publications could reflect clinical and fundamental research activity within a country. In this study, we found that a rapid increase in the number of scientific publications from China over the period 2000 to 2009, especially from ML and TW. Since 2008, the number of articles published from ML exceeded those from TW. In addition, the number is greater than the combined totals from TW and HK in 2009. In the early 2000s, the number of scientific publications from HK and TW was more than those from ML. The gap, however, in terms of quality and quantity among ML, HK and TW, has been diminishing since the late 2000s.
T. Cheng
The 49 journals listed by the JCR in the category ''Orthopaedics'' originate from eight different countries. Several journals offer researchers the alternative of publishing in German or French, but English is the predominant language of publication in orthopaedics indexed in the PubMed and SCI database. Although Orthopaedic Surgery, The Journal of Orthopaedic Surgery (Hong Kong), Chinese Journal of Traumatology (English Edition), and Journal of Orthopaedic Surgery and Research from China published research articles in English, none of them has been indexed in SCI. HK and TW have the advantage of a strong foundation in written English. In contrast, in ML, English is not commonly used in professional practice. Thus, the publication of numerous high-quality articles testifies to extraordinary endeavors so that important scientific findings can be shared and publicized. In fact, a substantial number of articles from ML were published in domestic journals in Chinese. We believe that along with the advances of the country in terms of global communication and economic development, authors from China will give a higher contributing in terms of scientific articles related to orthopaedics.
The study demonstrated that TW had the highest average IF, followed by ML and HK. HK had the highest average citation of each article, followed by TW and ML. The difference is partly explained by inconsistence between the IF of journals and citation of articles. The IF has been widely used as a measure for evaluating the comparative quality of research published in scientific journals [32, 33] . However, even high-IF journals may publish poor-quality articles at times. The number of citations that one article receives is not necessarily a measure of the quality of the research or even its influence on the practice of the author's or authors' peers.
According to the data of the current study, the average IF of the three regions of China is relatively higher compared to the average IF (1.463) of all orthopaedic journals. It should be noted that the quantity of articles from Chinese authors from ML was extensive but they were seldom cited by others. Therefore, Chinese authors must endeavor to increase international academic exchanges and expand friendly contacts and cooperation with scientific circles in other countries.
Although the number of clinical trials and RCTs from ML during the past 10 years was not as many as that from TW, the number of trials from ML increased in the last 2 years, at a higher level than those of TW and HK. There are several reasons for this. First, China is the largest developing country in the world, with a population accounting for about 20% (1.3 billion) of the global population. Moreover, orthopaedic-related injuries and diseases were common in Chinese hospitals. This may be easy to enroll plenty of eligible patients. Second, during the last 30 years, ML has opened its doors to international trade and switched to a market-orientated economy, which encouraged rapid economic growth. As a result, China has increased the financial resources invested in research activities in order to share knowledge and advance the field of medicine in recent years. Third, ML has the largest number of orthopaedic surgeons. In addition, orthopaedic units have been established as independent departments in large and middle general hospitals, which may facilitate to perform largescale multiple-centre studies. Fourth, proficiency in the English language and Internet access is available. These have helped orthopaedic surgeons to moves geographical boundaries, allowing for global sharing of knowledge and research cooperation.
The present study has several strengths. First, 49 journals, as well as the 10 top journals listed in the ''Orthopaedics'' category by JCR, were analyzed and summarized. Note that IFs can only be directly compared when the journals belong to the same area of investigation. Second, the 10 years between publication of the articles and the search of the databases allowed time for the articles to develop an established citation history in a variety of sources. Third, two trained reviewers, who have experience in systematic literature searching, conducted the study. Data collection was comprehensive and careful, including independent abstraction of data at all stages. The bibliometric analysis has proposed a compact picture of the development of orthopaedics in China. However, the study has several limitations. First, although we defined subgroups, such as clinical trials and RCTs, a more rigorous form of analysis of these studies may be useful to further define the quality of these studies, as well as help inform the reader of another aspect of the impact. For example, there is a need for a classification of Chinese orthopaedic papers using different topics (hip, knee, trauma, arthroplasty, research, arthroscopy, etc.) and using levels of evidence (I-IV) in each category to distinguish the articles from three regions of China. The findings from clinical trial and RCT usually are the strongest form of medical evidence. However, there are genuine challenges to conducting surgical trials [34] . In order to analyze the development of orthopaedics in China, we focus on the number of clinical trials and RCTs. Second, there is a lack of basic data regarding number of hospitals, orthopedic surgeons per capita, etc. Further study is warranted to elicit the relationship between them and research output adjusted for population size and gross national product over the period 2000 to 2009. Third, quantity of publications may not accurately reflect the true impact. Comparisons of publications are not necessarily valid measures of scientific contributions. China remains the world's largest developing country and its economic output per capita is less than that of Western developed countries. China has to undergo a process: the accumulation of small ''quantitative'' changes eventually lead to a change in ''quality''.
Conclusions
In conclusion, the number of published articles from China dramatically increased during the 2000-2009 period. Chinese researchers in the field of orthopaedics have been more and more active in the global orthopaedic community during the past 10 years. ML seems to have caught up to HK and TW regarding research output.
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